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The studies of Szakall (1), Blank (2) and Monash
and Blank (3) indicate that the barrier regulating
transfer of water through the non-sweating skin
resides in the stratum corneum of the epidermis.
Their stripping studies with adhesive tape show
that removal of about half or two-thirds of the
stratum corneum causes only minor changes in
water penetration whereas complete removal
leads to maximal loss, thus indicating that the
site of the main barrier is in the lowet portion of
the horny layer.
Renewal of the barrier after loss of the stratum
corneum of the epidermis is an important phase of
the complex process of epidermal regeneration.
This subj ect has been studied so far only by
Monash and Blank (3) who noted that water vapor
loss is markedly reduced 24 hours after removal
of the stratum corneum and values return to
almost normal after 48 to 72 hours. In order to
learn more about the renewal of the skin barrier
the following studies were undertaken.
MATERIAL AND METIIOD
The stratum corneum of three volunteers was
removed from a 1-inch wide and 3-inches long
area of the thigh, near to the knee, by repeated
stripping of the skin surface with 1-inch wide
transparent Scotch tape. Complete removal was
indicated by the glistening appearance of the skin
surface.
Water vapor loss was determined according to
the technic of Blank, Rosenberg and Taplin (4).
The relative humidity was measured with a wafer
of styrene copolymer on which an incomplete
electrical circuit was imprinted. The adsorption
of water vapor to the surface is inversely propor-
tional to the electrical resistance, and is calibrated
with a galvanometer to give direct readings of
relative humidity. The readings are accurate
within With rising humidity the instrument
detects a change of 63% within 30 seconds, and a
change of 100% in 60 seconds. A chamber of known
volume was constructed of copper into which the
humidity sensing element and thermocouple were
placed. A rubber ring was placed around the base
of known size opening. After initial readings were
taken, the chamber was placed on the skin for a
measured time and the increase in relative hu-
midity noted. The milligrams of water loss per
square centimeter per hour were calculated from
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the time, temperature, volume of the chamber and
increase in relative humidity.
Measurements of water vapor loss were made
before and immediately after stripping and 16, 24,
42, 66, 90 hours and 8 days thereafter. Biopsy
specimens were taken from one of the volunteers
for bistological studies.
RESULTS
The barrier function of the normal, stripped
and regenerating skin is graphically illustrated
in Fig. 1. The results show that 0.2 mg. water
evaporates from the surface of 1 cm2 normal skin1.
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Fin. 1. Barrier function of normal, stripped and
regenerating human skin.
within a period of 1 hour. After removal of the
horny layer, water loss increases to 8.6 to 11.5
mg/cm2/hour. During the first three days water
loss gradually decreases and returns close to
normal on the 4th day.
By correlation of structural changes of the re-
generating epidermis with changing barrier func-
tion, valuable information was obtained on the
mechanism of barrier renewal. Such data are
shown in Fig. 2. When the histological structure
of the stripped epidermis (B) is compared with
the epidermis removed 24 hours after stripping (C),
it can be seen that during the first 24 hours the
uppermost granular cells lost their keratohyalin
component and became converted into flattened
parakeratotic cells. Water vapor loss was reduced
from the initial value of 8.6 mg/cm1/hour to 6.3
mg/cm2/hour. During the next 18 hours, both
proliferation and differentiation increased and
new granular cells were formed (D). The para-
keratotic cells became more flattened and co-
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FIG. 2. The histological structure of normal (A), stripped (B) and regenerating (C—D) epidermis of
the human thigh skin is illustrated in this set of photographs. The numbers in the lower right corner of
the pictures indicate water loss in mg/cm2/hour determined prior to removal of biopsy specimen.
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herent. This epidermis permitted passage of 3.8
mg. water per 1 cm2 area in one hour. During the
third and fourth days the parakeratotic layer
loosened up and started to slough. A well-organ-
ized granular layer and a thin layer of normally
keratinized cells developed as a result of active
proliferation and differentiation of malpighian
cells (E). This epidermis prevented loss of water
quite efficiently giving a value of 0.6 mg/cm2/hour,
close to that of normal water loss. In the subse-
quent days the horny layer thickened and the
epidermis resumed its normal structure. (I, G).
Barrier function returned to normal.
CONCLUSION
The results indicate that barrier renewal is a
complex process. After loss of the stratum cor-
neum, first a temporary barrier is formed by rapid
conversion of granular cells into parakeratotic
cells (Fig. 1). As the parakeratotic layer thickens,
water loss gradually decreases. The temporary
barrier persists until the regenerating epidermis
becomes capable of forming normally keratinized
cells.
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